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removal of selected soil; and installation of a site cap. Total capital cost
for the selected remedial alternative is estimated to be $11,600,000 and O&M
costs are estimated to be an additional $597,000 per year.
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Enforceament Decision Document
Remedial Alternative Selection

SITE: Chem-Dyne, Hamilton, "Ohio -

DOCUMENTS REVIEWED

I an basing my decision on the following documents describing the analysis

of the cost and effectiveness of remedial alternatives for the Chem-Dyne Site.

Cham—-Dyne Remedial Investigation

Chem-Dyne PFeasibility Study

R_esponsiveness Summary

Proposed Consent Decree

Remedial Action Plan (Attached to the Proposed Consent Decree)

DESCRIPTION OF SELECTED REMEDY _ --

The selected remedy consists of the following elements:

qu 1)

2)

3)

A groundwater extraction system with subsequent treatment
of the contaminated water. Air emissions fram the treatment

systam shall be treated by carbon adsorption.

Building demolition, selected soil removal with the installation
of a site cap. The cap would be constructed in accordance with
RCR, ‘ |

Performance objectiyes of the r&nedy are described in the Remedial

Action Plan.

DECLARATIONS ) Co, -

5 Consistent with the Camprehensive Envirormmental Response, Campensation, and

' Liability Act of 1980 (CERCIA), and the National Contingency Plan (40 CFR
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Part 300), I have detemined that this remedy at the Chem-Dyne Site is a
cost-effective remudy that provides adequate protection of pwblic health,
welfare and the envirorment. The State of Ohic_has been consulted and
agrees vith the approved remsdy. In;!;‘ntim.ﬂuactimwilltquimfutm
operation and meintenance activities to ensure the continued effectiveness of
the remsdy. These activities will be considered part of the approved action.
Settlements have been reached betwesn EPA, the State and the responsible
parties based on the selected remedy. ]

I have also determined that the action being taken is a cost-effective

altermative when cowpared to the other rewmedial options reviewed.

wosee Ve 2

IATE
Assistant Administravor

Office ¢gf Solid Waste and Bmergency Response

Attacthments:

Sumary of Remsdial Aternative Selection
Caommmity Relations Responsivensss Summary
Consent Decree

Remsdial Action Plan
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- Summary of Remedial Alternative Selection

Chem=Dyne Hamilton, Chio

Site location and Description:

The Chem-Dyne site is located within the limits of the City of Hamilton, Butler

County, Ohio, which had an estimated 1980 populdtion of 66,400. The site
covers approximately 10 acres of land on several parcels of property on the
northern border of the city (see figure 1-2).

. The site is bounded immediately on the south by a residential district.

Farther to the south are the business district and additional residential
districts. It is bounded on the east by a municipal park whose facilities
include six ballparks and a municipal swimming pool. Residential dwellings
lie to the east of the park. The site is bounded on. the north by the Ford
Hydraulic Canal, which flows west to the Great Miami River. Immediately
north of the canal is an ygricultural field. Approximately 1,500 feet

north of the site is one of Hamilton's two water treatment plants, which
punpe groundwater fran deep wells during the summer months., The site is
bordered on the west by a railroad right-of-way. Next to this railroad

right of way is the Ransohoff Campany, a sheet metal fabrication plant, Also
to the west is the City of Hamilton Power Plant, Approximately 75 yards fram
the site are coal piles and a large petroleum storage tank for the City of
Hamilton power plant. Farther to the west are warehouses for the Champion
Paper Campany, and a small residential area.

At the start of initial remedial activities in May 1983, there were approxi-
mately 8,600 drums, 30 tanks, and 2 open-top belowgrade tanks onsite, all
containing hazardous wastes, The tanks and drums contained an estimated
463,000 gallons of fluid, 109,000 gallons of sludge, and 86,000 gallons of
solids, Drums were generally in a badly deteriorated condition; many were
leaking or cpen. Additionally, two below grade truck loading docks, one
gravel lined, were used as hazardous waste mixing vats, They were full of
hazardous liquids and sludges, and their drains were not campeltely sealed.

Other onsite equipment included two tanker trucks (5,000 gallons), four
samitruck trailers, two flat beds, an empty fuel type tank (300 gallons),

one outdoor reaction vessel (100 gallons), six reaction vessels (4,700 gallons
each), and miscellanecus debris inside the Chem-Dyne building.

There are five major buildings on the Chem-Dyne site. (see figure 1-4).

Chem-Dyne building

Boiler building

ward Manufacturing building

Ford building (formerly a Ford tractor facr.ory)
A blue warehouse (prefabricated)
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Former operations by Chem-Dyne centered around the Chem-Dyne building.

The Cham-Dyne building housed the Chem-Dyne offices, blending tanks, and

other equipment; it is presently in a dilapidated state. Three nearby |
buildings, the boiler building, Ward Manufacturing building, and Fora . —
building, are also dilapidated. There is evidence to indicate that they

into the basement of the boiler building. The blue warehouse and the

parking lot to the south of the blus warehouse were also used by the Chem-Dyne
to store drummed waste, and there are signs of drum leakage in

building and on the parking lot to the south of the

?

industrial chemical waste. Chas-Dyne produced and sold chemical fuels by
mixing chemical wastes in bulk storage tanks, open containers, and gravel
lined "loading docks.” Other wastes were “"stored” in drums and tanks,
including at least one old leaking railroad tank car, in buildings and’
cutside on the ground. The Chem-Dyne facility ceased "operating® in Pebruary
of 1980.

In 5 years of operation the facility accepted waste from approximately 200 \
generators. The materials handled included pesticides and pesticide residues, g
chlorinated hydrocarbons, solvents, waste oils, plastics and resins, PBB's,

PCB's, TRIS, acids and caustics, heavy metal and cyanide sludges, and

peckaged laboratory chemicals. More than 30,000 drnums and 300,000.gallons

of bulk materials were onsite when the operations were closed. .

Operations of Cham-Dyne resulted in uncontrolled releases of hazardous
materials. NMixing of liquid wastes was often done in open gravel lined

pits, releasing noxicus vapors into the atmosphere, and contaminating soil
and ground water. Reportedly, S5-gallon drums were punctured with pickaxes
and were allowed to leak, or were dumped onto the ground or into a trough or pit.
Tank cars were reportedly esptied onto the ground, and into troughs and sewers.
Fifty-five gallon dnums were frequently stored 3 or 4 high, and due to
campression, corrosion and internal pressure allowed their contents to
escape into the eswiroment. Deposition testimony indicates that wastes
were frequently spilled and that at one time a large pool of waste, referred
m.l&mmm“mimotmuteufn.

In over 5 years of opesration, a mmber of envirormental incidents were

at the Cham-Dyne facility. From 1976 to 1979, there were at
louttiwtuhkuhinm&utm-ilumthnmntrm::o
Chan-Dyne cperations. One fish kill stretched for nearly 37 miles fraom
the Pord Hydraulic Canal to the mouth of the Great Miami River. In 1976,
a series of fires and a fuming railroad tank car incident, created by the
improper mixing of chemical wastes, generated active public concern and media
coverage. \
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Another series of fires occurred in 1979. In addition, continuous odor
complaints were received by 1ocal and State authorities from local residents
during certain periods of operations of the site. .
Legal actions arising out of Chem-Dyne Corporation's handling of waste
material began shortly after Chem-Dyne began handling hazardous waste. In
June 1976 Chem-Dyne filed a $30 million suit against the City of Hamilton
and its officials for harassment. On September 29, 1976, the State of
Ohio filed a suit against Chem-Dyne and the affiliated Chem-Dyne corporations.
The suft alleged that the companies were responsible for killing more than
a million fish and water animals in the Great Miami River and for emitting
offensive odors into the atr. The suit sought compensatory and punitive
damages totalling $340,000 and called for a permanent end to illegal discharges
into Ohio waters and abatement of air pollution nuisances. Both suits .
were settled on July 19, 1979, whereby Chem-Dyne agreed to prevent future

"pollution and to remove all inventory (waste material) within 12 months,

Chem-Dyne also agreed to drop its suit against the City of Hamilton and to-
pay $75,000 in fines. Chem-Dyne did not comply with the terms .of settlement,
and in fact increased the amount of hazardous waste on site,

The U.S. EPA filed suit against Chem-Dyne, pursuant to the provisions

of RCRA, on December 19, 1979. Two days later, the City of Hamilton

and the Ransohoff Corporation joined in the federal suit against Chem-
Dyne. The suit sought to force Chem-Dyne to stop operations, remove
wastes from the site, and clean up any soil or groundwater contamination.

On January 24, 1980, the Ohio Attorney General filed a motion in the state
court requesting that a receiver be named to assume operations at Chem-Dyne.
The state court appointed Jack Zettler, a Hamilton lawyer and accountant,

as recefver on February 4, 1980, The state subsequently requested

that the Federal court obstain from proceedings in the U.S. action and
defer to the State court . The State represented that the the recefver
would adequately respond to the problems at the Chem-Dyne site. The U.S.
then requested and received a dismissal without prejudice of its filed
action., The receivership, however, removed only 20,000 drums of waste

from the site before rurning low on funds, and effectively stopped operating
in 1981,

In October of 1981, the Chem-Dyne site was included on U.S. EPA's Interim
Priority List and in December of 1981 was designated the State of Ohio's
top priority Superfund site. In March of 1982, U.S. EPA expended $50,000
on an Immediate Removal of waste from.a leak1ng bulk storage tank, and
plugging some of the storm drains on the site.

In March of 1982, an action memorandum was signed by U.S. EPA Headquarters,
allocating $3.4 million for surface cleanup and a Remedial Investigation
and Feasibility Study.

Additionally, during 1982 and early 1983, the U.S. EPA and the State of
Ohio contacted a number of generators of waste materials, who had readily

- {dentifiable waste left at the site, and requested that they voluntary

remove their wastes from the site,
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On August 26, 1982, U.S. EPA and the State reached an agreement with over
100 potentially nsponsible parties (PRP's) for the partial funding of the
removal of contaminated waste from the site and for the RI/FS. More
specifically, the PRP's agreed to contribute an amount, 2.4 million, which ~
was in excess of their estimated proportionate share ("fair share or
volwmetric share”) of the estimated costs of the surface contaminated waste
removal and the conducting of an RI/FS. In the Auugst 26, 1982 agreement,
the U.S. specificially reserved the right to take any action and to seek

to recover costs for any action taken in response to the soil and ground-
water contamination at the site.

Sisultaneously, the U.S. filed a suit to recover additiomal costs from
certain owners, operators, transporters, and generators of hazardous waste
(PRP's) who declined to participate in the August 26, 1982, partial settle-
ment. The law suit was subsequently amended to address soil and ground
water contamination, and to add several additional PRP'S, some of whom
participated as defendants in the August 26, 1982 settiement. The State .
of Ohio filed a similar suit in Federal court on September 14, 1982, and
the State and Federal actions were consolidated into a single proceeding
on November 4, 1982,

The surface cleanup of some 8,600 drums and 33 bulk waste storage tanks,

through an Interagency Agreement with the U.S. Ammy Corps of Engineers,

took place from May of 1983 to December of 1983. The majority of the

1iquid and flasmable waste was transported to a high temperature incineration’ —
facility in Eldorado, Arkansas while most of the solid and semi-solid waste

was disposed of at the CECOS chemical secure landfill in Williamsburg, Ohio.

The total costs of the surface cleanup, cleanup plan and inspection amounted

to over $3.4 million,

A11 containerized surface waste has now been removed from the site. A remedial
investigation conducted by U.S. EPA's remedial contractor, CH2M Hill, Inc.,
has documented remaining contamination to buildings, soils and the ground
water at the site. The Final Remedial Investigation Report (R1) was released
by U.S. EPA on May 22, 1964. On November 19, 1984, U.S. EPA released the
Feasibility Study (FS) Report for the Chem-Dyne Site. The FS, submitted
herewith, analyzed the RI data to assess the health and environmental risks
posed by contamination at the site and evaluated a number of remedial
alternatives for cleanup at the site in accordance with the National Contin-
gency Plan published July 16, 1982 (40 CFR 300.68). Public comments on the
FS were received until December 28, 1984, and are included as part of the
Responsiveness Summary, also submitted with this document.

Current Site Status:

The Remedial Investigation at the Chem-Dyne site included analysis of the
sofls, ground water, nearby surface waters, and on site facilities. Analysis
of onsite soil samples taken from borings, test pits, and the surface has
fndicated extensive contamination consisting of priority pollutant acid
compounds, and volatile organic compounds (VOC's). Several of these contami-

nants are considered carcinogenic and their presence in soils at the site -
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is considered a human health threat due to direct contact and carry over

by site intruders, air transport of volatiles and particulates, and the
leaching of compounds into the groundwater and buried conduits onsite.

The quantities of inorganics, base/neutrals, and pesticide contaminants

have been found to be concentrated in the upper 3 feet of soil at the

site, while the majority of VOC's range in the upper 6 feet of the soil
horizon. The Endangerment Assessment (see FS) conducted for on-site soils,
assuming no action, direct contact with soils and additive effects (no effects
of synergism) of chemicals, determined that exposure to the site soil could
lead to an excess lifetime cancer risk-of 0.05, using the maximum chemical
concentrations found in the top 15 feet of soil, or 4 x 10-% for the mean
concentrations of the top one foot of soil, Of the 31 known or suspected
human carcinogens found on the site, the concentrations in soils of arsenic,
chlordane, dieldrin, benzo (a) pyrene, hexachlorobenzene and PCB's would

be the major contributors to this increased cancer risk. Some of these
compounds were found to be widely dispersed over.the site, while others,
such as PCB's, were found only in certain areas of the site,

The Chem-Dyne site 11es within the bedrock valley aquifer of the Great Miamt
River. The geologic materials underlying the Chem-Dyme site are a highly
variable mixture of sands, gravels, silts and clays deposited by glacial
melt waters from receding continental ice sheets. Interglacial streams and
rivers cut deeply into the bedrock of the area and, as the ice receded and
the flows lessened, deposited the materials that now make up the aquifer.
The aquifer generally follows the course of the Great Miami River, It is
approximately 2 miles wide and is bounded on both sides by steep walls of
bedrock. 1Its thickness is generally around 150 to 200 feet. Because of the
variable nature of stream deposition, the aquifer materials are highly
variable as well. Coarse gravels and cables could be found in some areas
while silt to silty clay lenses could be present in others. The water table
in the vicinity of the site is at a depth of 25 to 30 feet with seasonal and -
river-induced fluctuations, Also lying within the Great Miami River valley
aquifer are a number of industrial production wells (See figure 17) and

well fields used by the City of Hamilton for drinking water. Production
wells in the area are typically 100 to 150 feet deep, producing 500 gallons
per minute (gpm) or more from the deeper parts of the aquifer. The City of
Hamilton north well field is upgradient from the site and would apparently
not be threatened by a groundwater contaminant plume emanating from the
site. However, the city's south well field along with a number of other
water sources are located downgradient from the site (Reference to MCD

Table 11), and could be threatened by a ground water contamination plume
emanating from the site. The variable nature of the aquifer, the close
proximity of the Great Miami River and the Ford Hydraulic, as well as the
location of several production wells presents an extremely complex hydrologic
environmedt .

As part of the Remedial Investigation, a hydrogeological 1nvest1gation was
conducted at the site that included installation of 36 monitor wells near the
site, and a hydraulic aquifer pump test, This investigation has been supple-
mented by other investigations which have included installation and sampling
of additional monitor wells, monitor well level measurements and permeability
tests, and groundwater modeling. Analysis of data from the pump test and



groundwater samples from the monitor wells indicate that a contaminant plume
consisting primarily of VOC's {s present near the site and has the potential
for affecting groundwater receptors in the near future (See figyres 36 and 38)
The Rl report estimated the range for groundwater velocities in the vicinity
of the sité as being between 0.5 ft per day to 1.5 ft per day. The report
also indicated that groundwater flow direction is from east to west beneath
the site with a change in direction to a southerly flow with the course of
the Great Riami River. The report, however, also stated that groundwater
flow is being influenced by the Champion Paper Company wells on the west
side of the river and that portions of the plume could migrate westward and
downmsard beneath the river. It appears, therefore, that contaminants from
the plume could be taken in by a number of industrial production wells
located within a 1-mfile radius of the site, presenting near term exposures
due to volatilization of contaminants within these industrial facilities
from the use of contaminated water. The city’'s south well field is located
east of the river and would be in the path of the southerly component of
plume migration, resulting in long term exposures due to contamination

of the drinking weter supply.

Assuming both migration of the plume and 1eachate from contaminated soils,
the endangerment assessment in the FS estimated that contaminants in the
water at both the Hamilton south well field and a well installed in the
future near the site, if used for drinking purposes, would present an

excess lifetime cancer risk of about 9 x 10-5 and 2 x 10-4, respectively |
- (See Table 2-7 in FS). '

Sampling and observations during the Rl have also indicated extensive
contamination of some of the factilities (utflities and buildings) on site.
This type of contamination presents a future source of contamination to
soils and groundwater, and poses a health threat from direct corntact and
air exposure,

Finally, sampling of fish, sediments, and water in the Great Miami River, and
2 tributary, the Ford Canal, did not indicate significant contamination
attributable to the Chem-Dyne site.

Alternatives Evaluation:

The Feasibility Study followed a step-by-step procedure to develope, assess,
screen, and evaulate remedial action technologies and alternatives which
could address problems identified in the RI of the Chem-Dyne site. The goals
of the step-by-step procedure were to- reduce the range of alternatives to the
most suitable remedial actions, and to document this decision process.

“—

1
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Assessment of applicable remedial action technologies (FS Chapter 3) was based
on the following criteria: first, technical feasibility; second, environmental,
public health, and institutional effects and third, estimated present worth
costs. Remedia1 technologies were assessed by these criteria independently,’
without considering possible advantages or disadvantages of applying such
technologies in combinations. ’

Following assessment of individual remedial action technologies, "assembled"
remedial action alternatives were screened using the same criteria as applied
to the technologies (FS Chapter 4), An example of an assembled remedial

action alternative for groundwater is the following: groundwater extraction
with air stripping treatment and discharge to the Ford Canal. In this example,
three technologies are combined or assembled into a single alternative.

Finally, selected assembled remedial action alternatives were analyzed
(FS Chapter 6) based on detailed consideration of the criterfa applied to the
remedial action technologies, with particular emphasis on technical performance

and estimated present worth costs.

The objectives of the remedial action alternatives and the various remedial
action technologies evaluated for those alternatives are as follows:

1. Offsite Remedial Actions [40 CFR 300.68(e)(3)]:

To effectively prevent the further migration of and to remove and
treat the groundwater contamination plume emanating from the Chem-
Dyne site. This plume, consisting primarily of volatile organic
compounds (VOC's), is the result of leaking and spilled wastes

from Chem-Dyne operations. Removing the contaminants from the aquifer
will help protect existing industrial production wells in the vicinity
of the Chem-Dyne site, and the City of Hamilton south well field.

Remedial action technologies evaluated in the FS to accomplish this
objective were: the use of groundwater extraction wells with treatment
of extracted groundwater by air stripping, and treatment of off gases by
vapor phase carbon., The extracted and treated ground water could either
be discharged to the Ford Canal, deep well injected into 2 deep aquifer,
or reinjected into the shallow aquifer.

Implementation of the deep well injection technology is unfavorable due
to: concerns about possible negative impacts of UIC; institutional
constraint such as the position of the State of Ohio that if PRP's
are-doing the work then PRP'$ must obtain an underground injection
control (UIC) permit from the State of Ohio (which would likely create
delays as its very time consuming); and negative public comments
received on this technology.

Treating extracted groundwater by air stripping volatiles to different
degrees, and discharging the treated water to the Ford Canal was evaluated
and costs estimated in the FS. The discharge to the Ford Canal would
take into account National Pollution Discharge Elimination System
(NPDES) requirements, and if the work is conducted by the PRP's the

!
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state has asserted that the State will require PRP's to obtain a State
of Ohfo issued NPDES permit. Reinjection of the extracted treated
ground water into the shallow aquifer in order to increase gradients to
extncth‘m wells was a technology which was evaluated In the Remedial
Action Plan, - .

I11. Source Control Remedial Actions [40 CFR 300.68(e)(2)]:

To prevent contact with or migration of contaminated soils at the Chem-
Oyne site. Also, a number of contaminated and dilapidated buildings
on the site present a threat to the health and safety of persons
entering the site. In addition, contaminants from the soils and
buildings are leaching into the ground-water, thereby adding to the
contaminant plume, .

Remedial action technologies evaluated in the FS to meet this objective
were: partial removal of contaminated soils and bufldings, and .
covering the site with a cap to prevent contact with and leaching of the
remaining contaminants. Contaminated sofls and structures removed from
the site would be transported to a hazardous waste facility permitted to
accept such materials. Any site cap would conform to the Part 264
technical standards of RCRA. In addition, the FS evaluated a perimeter
cut-off trench around the site which would seal any utilities at the
site which may be a conduit for off site migration of contaminants,
“—'
Detailed analysis of these objectives and alternatives in the FS yielded
four remedial action alternatives which represent a reasonable range of
responses to the endangerment at Chem-Dyne, and which are consistent with the
National Contingency Plan. To summarize the remedial action alternatives, four
tables were presented in the Feasibility Study. These tables present outline
descriptions of the alternatives and the estimated costs. The "no-action" alter-
native was also considered in the Feasibility Study.

Commmity Relations:

The Chen-Dyne Feasibility Study was released to the public on November 19, 1984,
The release of the FS was followed by a five (5) week public comment period which
ended on December 28, 1984. A public meeting was held by the U.S. EPA at the
Hamilton City Hall on December 3, 1984, and was attended by over 100 citizens
from the area. A number of comments were received from the general public and
from the Chem-Dyne defendant steering committee during the public comment period.
These comments and the response of the U.S. EPA to these comments are presented
in the Responsiveness Summary submitted with this document.

Following issuance of this document, and upon settlement achieved pursuant to
a signed Consent Decree, this document, the Responsiveness Summary, the Consent
Decree, and all associated cleanup plans will be released to the public for
review and comment. In addition, U.S. EPA, in conjunction with the State of
Ohio, will continue community relations activities such as technical updates, ‘
public meetings, etc., throughout the design, construction and remediation pha!!‘!
of the cleanup. Additional information on community relations can be found in
the Final Community Relations Plan dated January 25, 1984,
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Consistency With Other Envirommental Laws:

It is recommended that the technical aspects of the remedial action
alternatives implemented at the Chem-Dyne site be consistent with other
applicable enviromnmental laws. Other envirommental laws which appear
to be applicable to the remedial action alternatives evaluated in the
Feasibility Study are the Resource Conservation and Recovery Act (RCRA),
the Clean Water Act, the Clean Air Act, the Safe Drinking Water Act,

and the Toxic Substances Control Act (TSCA).

The provisions of RCRA applicable to remediation at Chem-Dyne would be
the 40 CFR Part 264 technical standards for the placement of a cover
system or cap on the site, and the 40 CFR Part 264 Subpart F Groundwater
Protection standards. The partial soil removal and capping alternatives
evaluated in the FS are analogous to those actions which would be taken
during "closure” of a RCRA facility. RCRA would require that contaminated
soil either be removed to background (or other standard protective of
human health and enviromment), or that the soils be capped on site.

The Groundwater Protection Standards under RCRA Part 264 will apply to

the level of groundwater cleanup achieved by the extraction well system.
An alternate concentration limit (ACL) will be established at the

waste management unit boundary, (at the Chem-Dyne site, this will most
probably be the property boundary) and will consider the factors outlined
under 40 CFR 264.94, including impacts on nearby surface water bodies.

It is recommended, however, that the ACL demonstration at the Chem-Dyne
site be deferred until the conclusion of the remedial action program
outlined in the Consent Decree. Deferring the ACL demonstration will
allow EPA, the State, and the defendants to collect additional information
during the course of remedial actions, and refine the fate and transport
models which will be used to determine the effects on potential receptors
of any remaining contamination within the plume at the conclusion of

the remedial action program. In fact, given the uncertainty of contaminant
behavior in ground water, it was the opinion of EPA experts that no
meaningful concentration limit could be established at this time. To
ensure that the extraction system is effectively controlling the spread
of contamination during this interim period, monitoring points will be
established down-gradient fram the site and beyond the influence of the
outermost groundwater extraction wells.,
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At these campliance monitoring points south and southwest of the site,
groundwater quality must not excesd background levels or 106 incremental
cancer risk criteria at any time during the operation of remedial
actions or thereafter until it is dewonstrated that the ground water
protection standards have not been exceeded for five consecutive years.
lLocal institutional controls, such as aquifer use restrictions and
well-drilling bans will be established during the period of remedial
action for all areas where groundwater quality exceeds background
conditions.

Any discharge of extracted ground water to the Ford Camal should be in
campliance with Rational Pollution Discharge Elimination System (NPDES)
requirensnts. The efflusnt limitations will includée limits on WOC's,
selected metals, acids, base/nesutrals, and pesticide priocrity pollutants.
The treatment technology to be used to meet the effluent limitations is

air stripping. :

Air stripping the volatile organic cowpounds would transfer the WOC's

into the discharged gas, and would require consideration of the substantive
requirements to install and operate the air stripper as a new emission

source under the Clean Air Act. State of Chio air pollution regulations

require the air stripper to comply with "best available treatment” ‘
(BAT), which is defined by the State as the maximum emission control '~
achievable by the source taking into account enviromeental, energy, and

econcmic considerations. Por these reasons, off-gas scrubbing by

carbon adsorption was included in the remedial action alternatives

evaluated in the FS, and is part of the proposed remedy.

If extracted ground water is reinjected to the aquifer, Underground
Injection Control (UIC) substantive requirements must be considered.
The reinjection plan proposed in the RAP is not subject to Section 405
of the new RCRA Hazardous and Solid Waste Amendments of 1984. Section
405 amends Section 7010 of RCRA, and bans injection of hazardous waste,
except under certain circumstances. The circumstances present at
Chan-Dyne exsmpt the reinjection system from a ban under RCRA.

Provisions of the Toxic Substances Control Act (TSCA) would apply to
cleamup and disposal of soils contaminated with PCB's at the site.
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Recommended Alternative:

Assembled Alternative No. 4 in the PFeasibility Study was used as a
basis for negotiations with the PRP's. This alternative is the lowest
cost alternative which is technologically feasible and reliable, and :
which effectively mitigates and minimizes damage to and provides adequate
protection of public health, welfare and the enviromment at the Chem-Dyne
site. The remedy described below is consistent with that alternative,
and it is recommended that this remedy be implemented at the Chem—-Dyne
site. As described above, this remedy camplies with the NCP and other
applicable envirommental laws. This remedy, to be implemented pursuant
to the proposed Consent Decree, is sumarized below:

Description Of The Proposed Remedy

I. Off-Site Remedial Actions

(i) Ground Water Extraction/Reinjection System

This system will differ fram the ground water extraction system
described in the FS in that a number of extraction wells will

be pumping throughout the identified contaminant plume, and a
portion of the extracted ground water, after treatment, will be
reinjected into the shallow-zone of the aquifer. The reinjection
of treated water will occur at reinjection wells placed within
clusters of extraction wells in an effort to increase gradients
to the extraction wells in order to purge and reduce contaminants
(specifically VOC's) in the aquifer.

This system will have to meet the same standards for groundwater
cleanup as those systems described in the FS. The outermost
extraction wells of the system will be placed at the boundary of
the identified 100ppb total WOC contour contaminant plume. The
extraction/reinjection system will be required to establish and
maintain an inward hydraulic gradient, both vertically and
horizontally, to ensure that contaminants within the plume
boundary ace contained for removal and treatment. Compliance
wells to the south and southwest of the system shall be monitored
to ensure that the system is operating effectively. Groundwater
Quality at these wells shall not exceed background conditions

as determined by 40 CFR 264.97 or any water quality criteria

for the protection of human health (based on 10~6 health risk).
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These standards will provide necessary protection of r receptors,
both industrial and drinking water, to the south and southwest of the site.
The groundwater extraction system will be operated for a minimum of 10
years, and thereafter as nseded to reduce the contamination in each
monitoring well within the plume boundary to less than 100ppb total
VOC's and until settling defendants dewonstrate that concentrations of
total WC's have become "effectively constant® in each monitoring well
within the pluse boundary. This demonstration sust be made through a
rigorous statistical procedure set forth in the settlement documents.
If concentrations can be shown to be “effectively constanmt®, it will
msan that further operation of the extraction system will not result in
any improvement of groundwater quality. It is important to note that
this demonstration is the controlling factor in terminating the

then concentrations of contaminants have became effectively constant,
fate and transport modeling will be conducted, using data collected
throughout the remedial action program, to predict the effects of any
remaining contamination on potential receptors. At that times, an ACL
deuonstration may be made following the proocedures set forth in 40CFR
254.94. Additional detailed criteria for monitoring, contingency
mechanises and shutoff of the systems are in section V of the proposed
Consent Decree. An illustration from the proposed Ramedial Action Plan-
of the extraction/reinjection system is attached as Pigure 7. This
system, inwolving reinjection into the aquifer, will meet Underground
Injection Control (UIC) requirements.

(ii). Groundwater Treatment System

Prior to reinjection or surface discharge of the attacted )
UIC and NPDES programs administered

e
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the system. This
estimated to meet Water Quality Standards
consusption criteria at 1075 health risk level in the
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activated carbon shall be provided to remove contamination
gases in the air stripping system. The emissions
stripping system must meet the limits applicable

Pederal and State law. .

ingencies shall be developed and implemented in the event of

ther of the following:
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(a) Existing treatment processes are determined to be insufficient
to allow the discharged effluent to meet permit limitations.

(b) The groundwater treatment system is demonstrated to be a
source of nuisance ordors.

A proposed schematic of this system fram the Remedial Action Plan
is attached as Figure 10.

II.

Cap.

Source Control Remedies
(i) Building Demolition and Selected Soil Removal with Site.

Observable waste materials remaining within the on-site structures
shall be vemoved, provided that such removal is cost effective and
is to a site approved by U.S. EPA and OEPA. Asbestos waste shall
be disposed of at a site approved for disposal of asbestos. The
structures themselves shall be demolished with portions either
being salvaged, remowed for disposal off-site, or left on-site as
contour material for the cap (as specified in the Consent Decree).
Prior to demolition, the buildings omn—site will be investigated by
the settling defendants and any portions found to be contaminated
will be de-contaminated or reuoved for disposal off-site at a U.S.
EPA approved facility.

Excavation and removal of contaminated soils has recently been
undertaken by the defendants. These actions focused on removal of
soils contaminated with PCB's, and disposal occurred off-site at
U.S. EPA approved sites.

The site shall be covered with a cap consisting of the following
cmpoen:e construction; a 24 inch layer of clay soil (with a
maximum coefficient of permability of 10~7 am/sec.); a permable
sand zone; a synthetic liner; and a sand, loam, and topsoil root
zone for vegetative cover. The cap shall be graded to promote run-
off and to minimize soil losses due to erosion.

Monitoring and long term maintenance of the cap are essential to
proper remediation. Detailed monitoring, maintenance and contingency
provisions are contained in the proposed Consent Decree.

an illustration of the camposite cap construction fram the Remedial
Action Plan is attached as Figure 11. _



III. QOpsration and Maintenance:

The groundwater extraction and reinjection system shall
for a minimm of 10 years by the Settling Parties to the Consent
Decree. - The groundwater treatment system will be operated as
necessary to meet the terms and conditions of the NPDES and UIC
programs administered by the State of Chio. During operation of
the groundwater extraction/reinjection system, water level
measurements will be taken to ensure that both vertical and

g
1

Caompl

systan vill be sawpled with chemical analysis for VOC's and other
campounds to monitor the effectivensss of the system cperation
and remsdiation. Maintenance and replacement of componsnts

the groundwater extraction, treatmsnt and reinjection system will
be undertaken by the Settling Parties as necessary.

Additional monitoring of the Pord Canal will be performed in
accordance with the requirements of the NPDES. Oversight of the
systea operation performed by the Settling Parties will be
undertaken by the U.S. EPA, the U.S. Army Corps of Bngineers, and
the Chio EPA. Local institutional controls restricting aquifer
uses in areas where groundwater quality exceeds background
conditions will be established by the State of Chio.

R

Operation of the groundwater extraction/reinjection system may be
teminated after 10 ysars and an ACL demonstration may be made if
both of the following performance goals, governing ground water at the
site and within the 100ppb total VOC pluwse boundary, are met:

(a) A concentration of not more than 100ppb total priority
pollutant VOC's in each monitoring and extraction well within
. the defined 100ppb total VOC pluee boundary.

(b) The concentration of total priority pollutant YOC's has become
effectively constant in each monitoring and extraction well
within the defined 100ppb total VOC pluss boundary.

20 yoars of operation of the groundwater extraction/reinjection
psrformance goals are still not met, a detemination will
to whether further cperation and modification of the systenm

E

1
g

would be cost effective. If the U.S., the State of Chio, and the
Settling Defendants to the Consent Decree agree that further coperation

%
g
¢

t-effective and an ACL demonstration may be made, the
mainated. If the parties disagree, the matter may be
ial decision. During the time in which any such decision
the Court, the settling defendants will continue to

cg
il
H
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The settling defendants must maintain the integrity of the site cap
until such time that they can demonstrate that the cap is no longer
needed to maintain groundwater standards, or until they can demonstrate
to U.S. EPA arxl the State that another entity is willing and able to
continue such maintenance.

The Chem-Dyne PRP's are willing to undertake and complete the remedial
alternative set out in this EDD. The specifics of the proposed settlement
with the Chem-Dyne PRP's, other than the remedial alternative set out :
in this EDD, are not discussed in this document because the proposed
settlament considerations do not lend weight to or impact the selection
of the remedial alternative set out in this EDD. The appropriateness

of the remedial alternative set out herein is to be reviewed on the

basis of this EDD, the attachments hereto, CERCLA, the NCP and U.S. EPA
policy. If the remedial altermative set out herein is unacceptable,

the proposed settlament will be reconsidered accordingly.

This has been reviewed by the legal and technical staffs of U.S.
EPA Region V and Headquarters, and by the U.S. Department of Justice.



ENPORCEMENT (Conf idential) : ' ,

In August of 1902 the U.S. EPA entered into a settlement agreement with same, but
not all, of the Cham-Dyne Potentially Responsible Parties (PRP's) for a partial
reiabursement of the estimated costs of rewoving waste from the surface of the
Chem-Dyne sits. The U.S. then filed a CERCIA action, which was amended on two
occassions to aild additional defendants and claims, against selected PRP's. The
U.S. EPA procesded to remove waste from the surface of the site and to conthuct an
RI/FS for a dstemination of the appropriate remaining cleanup activities.
Litigation and settlement negotiations have simultanecusly proceeded since filing
of the CERCIA action.

. In the Sumer of 1984 the Cowrt instructed the U.S. t© infomm the defendants of
what the U.S. would be willing to settle for in the lawsuit. We were awmre that
the KI/FS, and thus the ROD, would not be cosplete for several months., We,
therefore, briefed the Assistant Administrator for the Office of Solid Waste and
Bastgency Responss, then Lee Thamas, on this matter and recammended a conceptual
settlemsnt proposal. The conceptual settlament proposal, which was approved by
Mr. Thamas, was calculated to be sufficiently conservative so that the ROD would
require less work, and be less expensive, than the conceptual settlement proposal.
We believed that this would allow us to cawply with the instruction of the Court,
and tonqotimat-eaythatmldbeconsxstmt with, or not less stringent
than, the ROD.

The Chwm-Dyne PRP's are willing to undertake and caomplete the remedial alternative

set out in this EID. The specifics of the proposed settlement with the Chem-Dyne

PRP's, other than the remedial alternative set ocut in this EDD, are not discussed ' ,

in this document because the proposed settlement considerations do not lend weight

to or impact the selection of the remedial altermative set cut in this EID. The -
iateness of the remedial alternative set out herein is to be reviewed on

the basis of this EDD, the attaciments hereto, CERCIA, the NCP and U.S. EPA policy.

If the remedial alternative set cut herein is unacceptable, the proposed settle-

ment will be reconsidered accordingly.

This EDD has been reviewed by the legal and technical staffs of U.S. EPA Region V
and Headguarters, and by the U.S. Department of Justice.



-/

June 1985
September 1985
September 1985
October 1985
March 1986

ﬁarch-September 1986
July 1986

July-August 1986

September 1986

1986-1996

1996-2006

2006
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SCHEDULE _

Enforcement Decision Document,
Consent Decree.

Public Comment.

Permit Approvals.

Access Agreements and
Easements Obtafined.

Installation of Plume
Definition, Extraction and
Injection Wells.

Building Demolition .
and Utilities Rehabilitation/
Abandonment.

Completion of Additfional
Data Collection and Plume
Definition Report.

Construction of Site Cap

Installation of Off-Site
Extraction and Injection Wells

Construction of Groundwater
Treatment Plant.

Start-Up of Groundwater
Extraction, Treatment and
Re-injection System.

Operation, Maintenance and
Monitoring of Groundwater

Extraction, Treatment and

Re-injection System

Further O&8M of Groundwater
System, if necesary

Further maintenance of site cap
as necessary. '
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" The Water Conservation Subdistrict
of The Miami Conservancy District

‘Nh—ﬂi . TABLE 11

' MAJOR WATER USERS
HAMILTON-NEW BALTIMORE AREA

NAME of . TYPE of NUMBER of
WATER USER WATER SUPPLY PEOPLE SERVED

POTABLE WATER

D P P D R GD D AR e D R e YD ED G W G AR ED e SR R D S R AR P R WD D G L W WP S W@ AP W e D B D G TR WT EE G W S T WL S G W W W Wy e

1. CINCINNATI MUNICIPAL 760,000~
BOLTON PLANT

2. HAMILTON MUNICIPAL 80.0004 4
SOUTH

3. FAIRFIELD MUNICIPAL 33,000

4. NATIONAL LEAD NON-COMMUNITY 800

5. WATER ASSOCIATION PUBLIC 20.900

NONPOTABLE WATER

H‘ 6. SOUTHWESTERN OHIO INDUSTRIAL 13 Industries
g = = WATER COMPANY

7. FISHER BODY INDUSTRIAL : 1 Factory

# includes people served from OChio River water plant(approx.90%)
Ak includes people served from Hamilton North Plant

- Page retyped for NTIS-July -24, 1985

20
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Tedble 1 (Page 2 of 2)

B : Cost Estimstes®

GLI267/51~2

Annual b
Operation & Present
Remedial Action " Capital Maintenance Sorth
Facilities (continued)
Clean 8" siphon and sesl with grout $,000 $,000
Rehadilitate axisting storm sewer
(scutheast side) and decontsminate ) 97,000 97,000
Sesl existing adandoned production
walls with grout 10,000 10,000
Engtoeering
Additionsl studies, design, construction
aansgement and inspection (does mot
include permitting costs) 4,100,000 4,100,000
Subtotsl . : 16,400,000 543,000 23,100,000
Contingency (@ 10%) 1,640,000 L. $4,000 2,310,000
TOTAL $18,000,000 $597,000 - $28,400,000
8511 cost estinates are Order-~"-Magnitude level estimates, i.e., the cost
estimates have an sccuracy of +30 to -30 percent,
'Puunt vorth based on Y0-year period .at 10 percent interest.
sent vorth based oo 27-ysar periocd at 10 percent interest.
sent worth based on S-year period at 10 percent interest.
4



Taedle 2 (Page 1 of 2)
(7S Tadle 6-2)

SUMARY OF DIAMPLE ASSEMELED ALTERFATIVE NO. 2 (AA-2)

Damolish and remove a1l builéisgs
and styuctures
¢ Damnlities --

o ZIrsssportstien
¢ DPlsposal

Damolish and remove cOnCTete

sladb and leeding dock
o Dumolitiss
)

o Dispesal
Rasove twe epen top easite buried
tanks

Ses] sll conmectisns to merthwestsra
oCaTD sowmY

Dacostanisste and veline sorthwestera
StOTR SOWRT SogRest

Clesa 0™ sighon and seel vwith grest

Nehab{litats existing otaovm sewer
(esuthesst side) snd decentsmisstes

Seal existisg easite sbendensd
preduction Wmlls vith grest

aT67/51-3

" ‘v
Oparation & Present
gtul Naintensnce Worth
' $1,600,000 $1,600,000
1,900,000 1,900,000
2,500,000 2,500,000
260,000 260,000
m'w m'm
$20,000 $20,000
1,900,000 $17,000 2,100,000
130,000 50,000 1630,000°
480,000 3,200 410,000¢
1,100,000 230,000 2,000,000%
980,000 no."l\/
610,000 610,000
770,000 770,000
76,000 76,000
150,000 150,000
190,000 190,000
1,000 1,000
10,000 10,000
18,000 15,000
$,000 5,000
97,000 97,000
”.m ’ m'm
v

Cost Estimetes®
mel



SUMMARY OF GROUNDWA

CARCINOGENS

— Fraction __ . _Comoound

Base/Neutral Hexachloroethane
Benzo(a)pyrene

Volatile Benzene
Carbon tetrachloride
Chloroform
1,1-dichloroethene
1,2-dichloroethane
Tetrachloroethene
1,1,2,2-tetrachloroethane
Trichloroethene
1,1,2-trichloroethane
Vinyl chloride

Pesticides/PCB Q. -BHC

B -8HC

¥ -BHC
Chlordane
4,4'-DOT
Dieldrin
Heptachlor
PCB

TOTAL
GLT114/21

Page Retyped for NTIS - July 24, 1985

Table 2-7
TER CONTAMINATION AND CONSUMPTION CRITERIA--CASE 2

_Hamilton Well Field Future Well
Lifetime Excess Lifetime Lifetime Estimated Lifetime
Average Dose Cancer Risk Average Dose Cancer Risk
- -6
{ma/kg bw/day) (10 ) {ua/ka bw/day) (190 )
0.030 0.4
0.000016 0.2
0.0010 0.06 0.0053 0.3
0.00099 0.01 0.0054 0.7
0.0055 0.4 0.022 2
0.00072 0.7 0.0029 3
0.0024 0.2 0.010 0.7
0.0078 0.4 0.025 1
0.033 7 0.053 10
0.023 0.3 0.10 1
0.039 2 0.077 4
0.0062 0.1 0.011 0.2
0.0000031 0.03
0.00024 0.4
0.00092 ]
0.035 60 0.069 100
0.00089 7
0.000049 2
0.069 20 0.013 40
0.000057 0.2
90 .200



Tadle 1 (Page 1 of 2)
(TS Tadble 6-1)

SUMURY OF IXAPLE ASSDOLED ALTERMATIVE NO. 1 (AA-1)

Asess 9, 10, 11/13, aad 13;
o Enssveties
o Tremspevrtstiss
¢ Bispessl
Duselish and remsve 4
1ot ssuth of warchouse
1itien and Seil Excevatism
o Irvenspertatiss
Bispesel

s —

Off-gss ecrubding by cardoe
adoscption

Fecilities

Danolish and remeve 3ll Suildisgs
and structures

e i-uu-‘-

o “ITraasportst

o BMisposal
Daielish end TeRSve coRCTUtS
olsd and leeding deck

o Demwlitiecn
®
®

Pispesal
Ranove tue epen tep ensits buried
tanks

el ol] esmmecticns to
asrthvustars Sters sower

Secsatanissts and veline
ascthvesters STSTD SGWRT Segheat

@x2¢7/32-1

Cost Estimates®

|
Operstion & Present?®
1tal Maintenance Worth

$80,000 $80,000
1,080,000 1,800,000
2,300,000 2,200,000
2,900,000 2,900,000
260,000 260,000
390,000 390,000
$20,000 $20,000
1,900,000 , $17,000 2,100,000

130,000 30,000 590.m~¢

1,500,000 16,000 1,60¢ ~

1,800,000 £60,000 3,600,000%
980,000 980,000
610,000 610,000
770,000 770,000
76,000 76,000
m.m mlm
190,000 190,000
1,000 1,000
10,000 10,000
u'm ° ulm

p—
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Table 2 (Page 2 of 2)

Cost tum:ei‘

Anmual
- Operation & Present®
Ramedial Action Capital Maintenance Worth
Engineering
Additional studies, design, construction
asnagesent and inspection (does not -
include psrmitting costs) 3,600,000 3,400,000
Subtotals - 17,000,000 320,000 18,600,000
Contingency (at 10\) 1,700,000 32,000 1,900,000
m $18,700,000 $350,000 $20,500,000

8,21 cost estimates are Order-of-Megnitude level astimates, i.s., the

coet estimates have an sccuracy of +50 to -30 percent.,

sent wvorth based on 30-ysar period at 10 percent interest.
Cpresent worth based on 950-year period at 10 percent interest.
Spresent worth dased oo S-year period st 10 percent intevest.

GLI267/31-6
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Table 3 (Page } of 2)
(7S Tadle 6-))

SOOURY OF IXAPLE ASSDOLED ALTERMATIVE N0. 3 (AA-))

Renedial Action Capital
2 .
Lacevete and Temove 2° of eeil
on end offsits; . .
o UEnceve 1,100,000
¢ Trasepertatio 1,300,000
o Bispesel 1,700,000
Cap and cesl srens of sell and
csacrets sled veneval vith less
over clay systes 990,000
Ranove 1t perkiag 1at ssuth of
blve ; Gncevate and remcve
T .1:- -::mu. .l.‘um h:h
"o Sesolitisn end Encavetiss 260,000
o ZTresspertation 390,000
L =
[ J [
o JRaplece guavérsils and
oatchbesine 10,000
Crommdéwater
118; 4 1
Sy At i

semoval 130,000
Off-gas scrubbing by carbon sdsorptiocn 620,000

- 1222

[ J [}
Bisposel 170,000

: Beck£41) 58,000

Damolish saé remove csacrets cesl
bin; cap and sesl with losm ever clay

o Degslish :.g
: Dlspessl u:ooo

o Demolish 76,000
o ZTraaspertatiss 150,000
o Bispessl Ny 190,000
Secestanisets Pord, Uprd and
blus vercheouse buildiags 420,000
Tamsve tue epen top easits buried
1,000
Seal all commectisas to» nerthwesters
STOTD sower segasnt 10,000
Decsatanisste sad veline serthwestera
SCErD SOUST SOghaat 15,000

Cost Estimetes®
Aanue]

Operation &
Maintensnce

11,000

1,000
140,000

$20,000
130,000
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Remedtsl Action

Clean 8" siphon and sesl with grout

Rehadilitate existing storm sewer
(scutbeast side) and decontaminate

Sesl existing abandoned production
wells with grout

Ingineering

Additiocnal studies, “liﬂz construction

sanagement and inspection (does not

include permitting costs)
Subtotals

Contingency (at 10N)
TOTAL

Table 3 (Page 2 of 2)

Cost Estimates®

8,11 cost estimates are Order-of-Magnitude level estimates, {.s., the
cost estimates have an accuracy of +50 to -30 percent.

bPnunt vorth based on 30-year period st 10 percent interest. -
CPresent vorth dbased on 27-yesr period at 10 percent interest.

Spresent vorth based on S-year period at 10 percent interest.

Q.T267/51-6

Annual

Operation & Present®

Cepitsl Maintenance worth
5 'm s low
97,000 97,000
10,000 10,000
2,200,000 1,500,000
11,100,000 200,000 12,600,000
1,100,000 20,000 1,300,000
$12,200,000 . $220,000 $13,900,000
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Table & (Page 1 of 2)
(7S Table 6-a(

SUSURY OF DXANPLE ASSDULED ALTIRRATIVE ND. & (AA-4)

Cap ané ses) entire site with
mitilager clay/owmbrane systen

Sroupfugtey )
mg. wells; grewnduetsr removal

cancer Tisk criteris are mat

AMr et tatal WOC
strippisg peresst

Off-ges scrubdiag by cardor adecrycion

Facilities
Demelish end vemove all buildiage

Bamove twe spen top ensite duried
canks

Seal all commsctisas to sarthwestarn
StOrD sower

Becoatanisste and reline nerth-
VSt SLOTH SOANT Segheat

Cles 0 cighen end ool with grent

Rehabilicate enisting storm sewer
(osutheast side) and decontaminste

Seel anistiag chendensd preductisn
walls vith grewt )

QAT267/31-7

N

Cost Estimates® | |
Operation & Pruuty
Copital Maintenance Morth
ot * ot
m.“ m'
“.w "'g
“lm “'m
1,980,000 $17,000 2,100,000
130,000 30,000 $90,000%
1,300,000 16,000 1,600,000°*
1,800,000 450,000 3,600,000*
”.m m’m
610,000 610
770,000 770
p——
76,000 76,000
m.m m'm
190,000 190,000
1,“ 1,000
19,000 10,000
15,000 15,000
5,000 5,000
97,000 97,000
u.m u.m
I,



[ ] NIECTION WELL
- GRAVITY SEWER-PUMPARE COLLECTION| EXTRACTION-INJECTI
crecers FORGEMAIN-AQUIFER RECHARSS




) = = = -.
—
.
- ) ~ ] . |

| . | .
62 VOC/¢ o IMATES 4 10
SROwS WATER
S00eon " N O ana ACTIVATED CARSON J— aTe
| sswhive  commenon e e T s,
T0UALIZATION SuNP TowER INCINERATION OR LANDFILL
c:: 043 mg/L
yad ‘\\ EFPLUENT
LCTION / \ PUMPING SUMNP
} _2200gp® | . _ S
T0 AQUIFER ASmg/L CLARIFER | 0 a3me/t vOC —> 0.43mg/L vOC EFFLUENT 10
\\ /l FORD CANAL
~ ( WATER
_'.!ASIM_L
L .
e | !— ----- 5 To LARoPIL
SLUDOE
DEWATERING
. figure 10
SCHEMATIC FLOW DIAGRAM
GROUNDWATER TREATMENT PROCESS
o . , CHEM-DYNE GENERATORS .|
. ; REMEDIAL ACTION PLAN 1.
( _( Chem -D(* Site |’
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COMPOSITE CAP CONSTRUCTION
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COMMON FILL %

PERMEABILITY $1.02i07em/sec.

m :

LR >
> 3 > . N -
el o5 . w3
) ¥ A - >3
. e: ) -
o ¢ o (2] [ -

- (Y] e - S E S
B 3 8 \oa -
ol ex: - / g G ®

-~ R : 33
n - n ﬁﬁ \ﬂtuv“-.
WS
.w&m iy
' U- lﬂ... ] -l‘o‘\. . .
y A A T
154 ‘nsn%o”)..ﬂu\oﬂonlw“ '
S - o
i ARSI
N s Y - \v\\oﬂﬂl Q."'l\ lhl..
44 Y (o
S e \’\D\IOQO\OW
. (RO

“es- 1 /0:1/08




